Postoperative hypoparathyroidism is the commonest permanent complication of thyroid surgery. It results from the removal or devascularization of the parathyroid glands. Parathyroid autotransplantation is a tool to retain parathyroid function and to decrease the need for prolonged pharmacological support. The basis of the technique that we describe in detail is that described by Wells et al. Overall the success rates of immediate autotransplantation range between 85 and 99% and technique appears to play a key role.
INTRODUCTION
During all forms of neck surgery but in particular thyroid surgery the aim is to retain as much functional parathyroid tissue as possible. However, despite meticulous dissection adopting the well-described technique of capsular dissection some parathyroids are either removed or devascularized with inevitable loss of parathyroid function. 1 Parathyroid autotransplantation is very useful tool in such circumstances to regain the parathyroid function essential for calcium homeostasis. The autotransplantation of the parathyroid glands was first described in dogs by Halsted where he prevented the occurrence of tetany after total parathyroidectomy by reimplanting the excised parathyroid glands. 2 The first applications of parathyroid autotransplantation in humans were given by Lahey and later Cattell amid skepticism around the importance of the technique. [3] [4] [5] Interest was renewed when Sam Wells et al demonstrated graft survival rates of 93% in a series of 29 autotransplantations in man. 6 Hypoparathyroidism is the commonest permanent complication of a total thyroidectomy. [7] [8] [9] [10] [11] While the management of this problem with vitamin D analogs and oral calcium may in many patients be satisfactory, hypoparathyroidism can have considerable consequences on bone metabolism, renal function, the risk of cataract formation and quality of life. [12] [13] [14] [15] [16] [17] [18] Parathyroid autotransplantation may be immediate and delayed. 19 In immediate autotransplantation, the
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intraoperative implantation of a fresh parathyroid tissue into another location rather than delayed autotransplantation of cryopreserved tissue is the subject of this manuscript. The routine autotransplantation of at least one removed parathyroid gland can decrease the incidence of permanent hypoparathyroidism to less than 1%. 1, 20 The confirmation of the effectiveness of the parathyroid autotransplantation has sparked the appearance of several reports supporting the implementation of routine autotransplantation as an effective measure to minimize postoperative hypoparathyroidism. 20, 21 However, the removal of an undamaged gland appears to offer no reduction in the incidence of permanent post-thyroidectomy so a selective approach is usually preferred, in which mainly suspect, devascularized or inadvertently removed parathyroid glands are readily transplanted whenever, there is any concern. Equally autotransplantation may be preferred when a difficult and prolonged dissection of the pedicle is expected where the outcome is unlikely to be that of a healthy, functional parathyroid gland left in situ.
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TECHNIQUE
The basis of the technique employed in our department is loosely based on the technique described by Wells et al. 22 After excision of the nonviable parathyroid gland it is then placed on a wet gauze or directly into a small pot containing balanced salt solution (BSS). The surgeon carefully inspects the removed gland to confirm the nature and exclude any evidence of gross pathology, such as macroscopic features of an adenoma or hyperplasia. In cases of doubt and to avoid reimplantation of malignant tissue during a thyroidectomy for malignancy a fragment of the gland can be submitted to frozen section examination to confirm the nature of the tissue to be autotransplanted. 3 Parathyroid tissue should ideally be reimplanted as early after sacrifice as possible. Every effort should be made to avoid the desiccation that can occur under the intense theater illumination if not immediately placed in in BSS. The selected parathyroid gland is finely cut using fine scissors, such as Jamieson's scissors in 1.5 ml of BSS to create the finest suspension possible (Fig. 1) . The suspension of the minced parathyroid is then aspirated within a 2 ml syringe. 23, 24 If all the tissue does not readily pass through the hub then the fragments are too thick and need further cutting. A Braun Micropin® needle is placed on the tip of the syringe and the transplanted sternocleidomastoid muscle to be injected is isolated. [25] [26] [27] [28] [29] In frail patients with thin muscle care is taken to lift the muscle from the underlying internal jugular vein. A small amount of air is left in the syringe to make sure that the contents all end in the muscle rather than partly in the syringe barrel and the Micropin® is inserted into the sternomastoid muscle. 29 The contents of the syringe are swiftly injected into the muscle belly taking care to avoid spillage (Fig. 2) . The site of the muscle implantation can be marked with a nonabsorbable monofilament suture or with a metal clip for future reference although this is not necessary.
RESULTS AND DISCUSSION
The return of function of the transplanted parathyroid glands is variable ranging from weeks to 6 to 12 months. 30, 31 In this interval, depending on the number of parathyroids transplanted and the underlying medical condition the patient may require pharmacological support with synthetic vitamin D and calcium supplements if hypocalcemic. The outcome of a parathyroid autotransplantation is considered successful if the patient shows normal levels of serum calcium without the need for pharmacological support ideally within 6 months of surgery but usually much sooner. 22, 32 Overall success rates of immediate autotransplantation have been reported to reach levels between 85 and 99%. 33 However, determining whether it is the autotransplanted tissue or a preserved in situ or supernumerary parathyroid that is maintaining normocalcemia is a question that rarely can be resolved. 
